Kinetics of carnitine-dependent fatty acid oxidation: implications for human carnitine deficiency.
The relationship between the concentration of carnitine and the oxidation of oleate was examined in homogenates prepared from skeletal muscle, liver, kidney, and heart of the rat, and from canine and human skeletal muscle. the carnitine content of these tissues in situ spanned a wide range, from about 0.1 mumol per gram in rat liver to about 3.0 mumol per gram in human muscle. The concentration of carnitine required for half-maximal rates of fatty acid oxidation in vitro also varied greatly (10 to 15 microM for rat liver to 200 to 400 microM for human muscle), and in rough proportion to the normal carnitine content of the tissues. For any given tissue, the carnitine content seems to be set at a level necessary for optimal rates of fatty acid oxidation. The data provide a plausible explanation for the fact that muscle fatty acid metabolism is severely impaired in the syndrome of human carnitine deficiency, since measured carnitine levels are in the range expected to limit substantially the capacity for fatty acid oxidation.